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and H. dungnits (4. teehn. Physlk, 17, 302 (1936 
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up hydrogen ubsorption, while a prise tn temperature 
Slows Gorm the process. Data on eathode potential, 
measured in investigated solutions (calomel electrode 
Was used as a standard), are shown in able 2. 
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Chemistry - Electrolysis 


“Ultramicr scopic Studies of the Electrolysis of 
Aqueous Solutions of Copper Sulphate," M. N. 

. Polukarov, Iab of Phys anf Colloidal Chem, Molotov 
State U, 9 pp 


“Zhur Obehsh Khim" Vol XVIII (IXXX), No 7 


-)> 
Ultramicroicopic studies of otecthoitats oe copper 
sulphate s::lutions varying from 0.01N to 1N dis- 
Closed colloidal systems in cathode zone. These 
play direct part in formation of cathode deposits. 
Discusses sffecta of electrolyte concentration, 
current deasity and impurities. Submitted 


3 Jun 1947, 
ae. Soto | 
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AUTHORS : Polukarov, M. N., Geraseva, S. S., Rapoport, I. P. 
Prieiststoamasbell Mhoaamee 


TITLE: Effect of mercury chloride additions to electrolytes on the 
absorption of hydrogen by steel during cathodic polarization 


PERIODICAL: Referativnyy zhurnal. Khimiya, no. 20, 1961, 258, abstract 
201137 (Inv. Yestestvennonauchn. in-ta pri Permsk. un-te, 


ve 14, now 4, 1960, 3 - 11) 


TEXT: The authors found the following: Addition of HgCl, to NaOH solu- 


tions considerably reduces the tensile strength limit of steel subjected 
to cathodic polarization in these solutions. Such an effect js not ob- 
served during polarization in H,80, solutions with the same addition. 


The tensile strergth also decreases considerably during zinc-plating of 
steel wire in dilute cyanide and zincate electrolytes. This is not ob- 
served during zinc-plating in acid solutions. The changes in tensile 
strength of steel and the differences of these changes in the polariza- 
tion in alkaline and acid electrolytes are explained by the different 
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SUBJECT: USSR/Schooling 27-8-27/32 


AUTHOR: Polukarov, 
TITLE: In Cooperation with the Base Enterprise 
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(V Sodruzhestve 8 


PERIODICAL: Professional'no - Tekhnicheskoye Obrazovaniye, Aug 1957, #8, 


p 32, (USSR) 


e technical help given the Popas- 


naya Technical School #11 by the personnel of the local loco- 
motive depot, who lecture occasionally at the school. The 
school prepares specialists for the Donets Railroad. 


ABSTRACT: The short notice points out th 


Popasnenskoye Tekhnicheskoye Uchilishche No 11 (The Popasnaye 


INSTITUTION: 
Technical School # 11) 
PRESENTED BY: 


SUBMITTED: 
AVAILABLE: At the Library of Congress. 
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TOPIC ‘TAGS: “ Sobalt’ ‘al Oy’ manganese egataiaing: alloy, phosphorus conti: fur 
alloy, magnetic alloy jballoy electrolytic epee? electrolyte cony:: 


: alloy: film magnetic. Prope rey 


! . ‘ABSTRACT: Experinents. hive taka made’ to deternind- the optimum ‘conditions for 
nae electrodeposition of thin films 9f Co-Mn-P alloy with high magnetic properties. 
, Copper: rods or foilf‘ or | yhosphot: us bronze foil with an area of 4 cm*, were used 
- -|. as’ cathodes, cobalt or platinum were used as anodes, and the electrolyte temperature 
-.y was varied from 20, 40, id 60C, electrolyte acidity (pH) from 1,1 to 4.8, and 
“ale current density - from 0.5 :to 5 a/dn2. The best electrolytically deposited, Co-Mn-P - 
i: films — about 10-y thick, with a saturation induction B, of (8-11): x. 103 gs, 
~! a residual induction B, ce. (6—7) x 107 gs, a coercive force H., of 800—6000C ~~ 
+ anda hysteresis-loop rectangularity factor B,/B, ranging from 0. 65 to 0.85 — were 
et obtained with an arene ees Senet 200 & 1 a0 2 25 Bit MnCl, *4H,0, 
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Gorininova, Ks Moy: opova,” 0. By. Sutyagina, Ae 
Aes: and Polukarov, Tue z 


Mechanien of growth and: structure: of metallic 
: deposits: formed during electrocrystallization - 


oo- pea. kristallov; doklady na Pervom soveshchanii : 
‘po sostu kristallov, 1956 Be ‘Moscow, Izd-7vo 
AN USER, 1997, 56-66 


“The. ‘presen't article: ‘is a caview of some of the authors!” 
arian studies and other work; attention is focused on some 
egularities concerning the- ‘cathode deposition of metals, as. 

dense or porous, deniritic, coatings. . An increase in the elec- |. 

trolysis. current leas to an increase .in the surface ot the 
‘anjinerease in the number of 
ing: ‘to. conditions. Powder: 
| Baturation: current, Pa 
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of awake peivdendsibia and of: ‘donee: galvanic coatings — 
are indicated, and conditions leading to the formation of elec- 
trolytic. deposits. witha predetermined crystal orientation are 
discussed with particular reference to the earlier work of Gor-~ 
va. It is believed that orientation may be ascribed to the 
unequal ‘rates: of growth of variously: oriented crystals. Possible 
mechanisms for the formation of texture on coatings -are indicated. 
An account. is.also given: of the. euthors' earlier study of internal 
stresses | ‘in galvanic. coatings, pi i ularly. ‘in. the presence of 
fa se-active compounds, and ‘of sonditions leading. to ‘coat=. 
ing. di : There are 6 figures- and. ie 
non Bovigt=bloo..: ae 
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OPITLEY ‘Betect: of electroch emical - treatment: upon the rate of surface somata! ‘ 


‘of germanium in® various gis media [Report-at the Conference on Surface Pronerties | 
of: Semiconductors: 2: cubemate. of beapahign sieht hy: AN. SSSR, Moscow, 5-6 June 1961] 


C gle SNe of wis Mat a resi idtivaty. of. 10 ohms .em and 
wion-length of 1.2 mm (also ‘with 40 ‘ohms. em and 2.5 -mm) were ground, etched, 
shed; after. which surface-recombination measurements were made by the photo- ; 

Lvity-drop. method ;:. The’ measurements were conducted under these conditions: - 
eric air, 1076- 10° ‘7=torr. vacuum, . heating to 120C with restoration of the 
vacuums. dry. oxygen, and atmospheric. air. Investigation by a high-sensitivity 
precision vacuum quartz damped balance revealed that, asa result of holding Ge in, 
uid: Atmospheres. a relatively taste quantity of moisture (up to 20 microgram/cr? 
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‘AUTHOR: Polukarov, Yu. i. 76-32-5-1/47 
ae 
Sig open ee 

TITLE: Investivation of the Structural and Magnetic rroperties of 
Electrolytic Ferromagnetic Metal and Alloy Deposits Depending 
Upon the Conditions of Posmrsikn (Issledovaniye stroye- 
nye i lagnitnysn kharakteristik elektroliticheskikh osadkov 
ferromaynitnykh metallov i splavov v zavisimosti ot usloviy 
ikh polucheniya). I. Nickel (I. Nikel') 


PERIODICAL: ae fizicheskoy khimii, 1958, Vol. 32, Nr 5, pp. 1008-1015 
USSR 


ABSTRACT: Maurain (Ref 1), as well as Kaufmann (Ref 2) and K. V. Gri- 
gorov (Ref 3) and Elenbaas (Ref 3) carried out investigations 
of the nagnetic properties of electrolytic deposits and of the 
coercive force. In the present paper data on the influence of 
the current density, the solvent acidity, the mixing and 
temperature conditions of the electrolyte, the use of a.c. and 
the addition of some surface-~-active substances on the magnetic 
properties of the electrolytic nickel deposits are given. From 
the experimental part can be seen that a ballistic measuring de- 
vice, as well as an oscillograph, the diagram of which is given, 
were used, the phase deformation of the latter having been 
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Investigation of the Structural and Magnetic Properties of 76-32-5-7/47 
Electrolytic Ferromagnetic Metal and Alloy Deposits Depending Upon the 
Conditions of Fornation.(T. Nickel) 


avoided according to the method by CG. S. Veksler (Ref 7). 
Layer thicknesses of at least 204 were produced and the tex- 
ture was determined according to the method by V. I. Arkharov 
(Ref 9). The results obtained showed that the coercive force 
increases with the current density and that it decreases a 
little with the temperature rise of the electrolyte and of the 
mixture. The latter phenomenon can be brought into connection 
with the increase in dimension of the crystals. In using a.c. 
the coercive force of the deposits decreases, the values, 
however, remaining rather high. The addition of surface active 
substances exerts an influence on the magnetic properties 

and does not effect any increase of the gloss of the deposits. 
The results of the investigations concerning the influence of 
the hydrcgen included in the deposits show that, corresponding 
to the data by A. L. Rotinyan, E. Sh. Ioffe et al (Ref 15) 
there is no connection with stresses in the deposit, whereas 

a special effect of the 2,6-2,7 disulphonaphthalic acid on the 
magnetic properties was observed. The strongest change of 

the coertive force takes place at 250~350° corresponding . 
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Investigation of the Structure and Magnetic Characteristics of 
Electrolytically Deposited Nickel in Relation to the Conditions of Its 
Precipitation (Issledovaniye stroyeniya i magnitnykh kharakteristik 
elektroliticheskikh osadkov nikelya v zavisimosti ot usloviy ikh 
polucheniya) 


PERIODICAL: Sb. nauchn. tr. Mosk. in-t tsvetn. met. i zolota, Nauchno-tekhn. 


o-vo tsvetn. metallurgii, 1957, Nr 30, pp 342-361 


ABSTRACT: An investigation was made of the effect of D, pH of the solution, 
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agitation and temperature of the electrolyte, application of alternat- 
ing current and additions of surface-active agents (SAA) (2.6-2.7 
disulphonaphthalenic acid, thiourea, alylthiourea; and aniline) on 

the magnetic characteristics (MC) of the electrolytic Ni deposits 
(ED). Ona ballistic apparatus having a sensitivity of 0.045 maxwell/ 
mm the magnetization curve was plotted, and H,,residual and maxi- 
mum induction B,, and the initial susceptibility were measured. 
Simultaneously an investigation of the structure of ED was carried 
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SOV/137-59- 1 - 1999 
Investigation of the Structure and Magnetic Characteristics (cont.} 


out by the electron-microscope, X-ray diffraction, and electron-diffraction methods 
The electrolyte contained (in g/liter): NiSQOq- 7H2O 140, NiCl2- 6H20 30 and 
H3BO3 30; electric current was passed through it for 15-20 hours, it was filtered, 
and its pH was adjusted. At pH 3.2 and with the cathode cd increasing from 20 to 
30 ma/cm2 the magnitude of He increases to 90 oersted (as against 2 per the tabu- 
lar data). With a cathode cd=i0 ma /cm2 and upon an increase of pH from 2 to 6; 
Hc and o increase from 70 to 90 oersted and from 30 to 40 kg /mm2, respectively; 
whereas By decreases from 1900 to 1200 gauss. With pH 3.2 anda 20-600 increase 
in temperature, H, decreases from 95-55 oersted; upon application of alternate 
current H, decreases somewhat. Upon introduction of SAA into the bath a decrease 
in H, [H in Russian text; Trans.Note !and B, occurs, and a linear relationship 
between the magnetization of the specimen and the magnetizing field is observed up 
to the saturation point. Heating ED to 700°C ina vacuum for 20 hours proved 
inadequate for the production of normal MC, although internal stresses and HH were 
removed. This points to the fact that large amounts of SAA were included in the 
ED, did not separate at this temperature, and affected the MV. The increase of He 
and decrease of By with an increase of the cathode cd are connected with the in- 
crease of the tensile stresses in ED and increase of pH. The decrease of H, upon 
an introduction of SAA into the electrolyte is related to a change in the structure of 
the ED. It is established that contamination by H of the ED has no effect on its MC. 
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Changes in the amount of H contaminating the ED are related to changes in the 


degree of dispersion. B:bliography: 23 references. 
O.P. 
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Blectric Crystallization of “etals 


the change of potential with increasing dictence from the 
center of ~he cathode. The material found exgerinentally 
seems to indicute that transition from one zone to another 
tekes place at certiin strictly defimuble potentiala only. 
“ye character of zone distribution depends om the composition 
of the elestrolyte as well as on the distrivuticn of 
current on the surface of the electrode. #iso in 

of the electric precipitation of pure metals t: 

zones may be observed. In this case the zones 

ed from one another by the size, orientation, <= 

nature of she boundaries of the crystals contsci 

In the cause of the deposits of pure metals the 

zones is apparently due to the difference in the 

chemical conditions of the precipitation. There 

14 table, and 8 references, 3 of which are coviel. 


October 4, 1957, by A. N. Frumkin, Member, Acadeny oO 
Sciences, J55R 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341910019-2" 


CIA-RDP86-00513R001341910019-2 


= 


"APPROVED FOR RELEASE: 06/15/2000 


7S 


oy (8c 2t 8 e 325 27 67 


The Phenomenon of Zone Formation on Electrodes in the Frocess of the 
Electric Crystallization of Metals 


SUBMITTED: Octoner 4, 1957 
1. Electrodes--Structural analysis. 
analysis 3. Alloys--Electrolysis 
5. Anodes--Properties 


2. Electrodes--Radiographic 
4. Metals--Electrolysis 
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80V/20-124-4-41/53 
Polukarov, Yu. 
So shaadi le CID 
The Dependence of the Structure of the Surface of Electrolytic 
Deposits of Alloys on Their Phase Composition (Savisimost! 
stroyenirvra poverkhnosti elektroliticheskikh osadkov splavov 
ot ikh fazovogo sostava) 


PERIODICAL: ieee Akademii nauk SSSR, 1958, Vol 123, "x 4, pp 720-721 
(USSR 


ABSTRACT; Extensive material has hitherto been collected concerning 
electric deposits of alloys. iflowever, the influence exer- 
cised by structural factors and the character of component 
interaction in the formation of alloys (by which the physico- 
chemical properties of the coating are, to a great extent, 
determined), have received but little attention. According 
to the results obtained by the present paper the forming cf 
the non-3quilibrium phase of an oversaturated go0iid soiution 
is connested with a considerable structural variation of the 
surface of the deposit. In order to reduce the influence 
exercise! by secondary factors upon the surface structure of 
deposits to a minimum, investigations were carried out on 
such metals as permit common depositing without the addition 
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SOV /20-125~4-41/53 
The Dependence of the Structure of th aurfas BOSTOL VAL Desos 22 § 
Alloys on Their Phase Conpesition 


of surface-active or complex-forming substances to the solu- 
tion. The system copper-bismuth is particularly well suited 
for this purpose. When using the solution Cu(C10,), 0.6 N, 


Bi(C10,), 0.4 N,pH 0.6 (solution I), alloys were obtained 


which contain the phase of the oversaturated solid solution 
of bissuth and copper (with a corresponding increase of the 
copper lattice para:stzr up to 3.635 - 3.645 ). She bismuth 
content in the solid solution increased with current density 
and, acccrdins to the data of radiographic measurements, it 
attained 12 per cent by weight. With a further increase of 
current density, the lattice was disturbed to such an extent 
by the increase of oversaturation, that the lines on the 
X-ray picture venished completely. A figure shows electron-~ 
microscoric pictures of deposits of alloys with different 
bismuth content. With an increnning oversaturation of the 
solid solution, the surface of the deposit becomes smoother, 
and if oversaturation ic considerable it becomes zlossy. The 
deposits forming in a solution cu(C10,), Gee We Bi(C10,), 


Card 2/4 0.8 NH, pr 0.6 (solution II) are a mixture cf pure copper- 
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and bismuth crystals. The derendence of derosit structure 

of an alloy on its phase composition is confirmed also by 

the data on copper-tin and tin-lead alloys. The third figure 
shows a vhotograph of the surface of the deposit of she 

alloy copper-tin. This deposit was of a dense and finely- 
crystalline nature. When obtainins a tin-lead alloy from 

the slution Sn (C104), 0.8 N, Pp(cl0,), 0.2 N, "CLO, 1N, no forn- 


ing of oversaturated solutions was observed according to the 
deta obtained by radiographic investigstions. Deposits had 

a coarse-crystalline structure. The forming of overseturated 
solid solutions exercises an essential influence upon the struc- 
ture of electrolytically deposited alloys in that it promotes 
the formation of finely-crystalline deposits. Finely-crystal- 
line and glossy deposits are thus to be expected whenever 
electrochemical conditions promote the production of over- 
saturated solid solutions. There are 3 figures and 11 ref- 
erences, 6 of which are Soviet. 
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The Dependence of the Structure of the Surface of Electrotytic Rezssits 5 
Alloys on Their Phase Composition 


ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR 
(Institute of Physical Chemistry of the Academy of Sciences, 
USSR) 

PRESENTED: July 14, 1958, by A. N. Frumkin, Academician 


SUBMITTED: June 21, 1958 
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3/016/62/036/006/604 /011 
..B101/B144 


AP AVY) 
‘ AUTHORS: __ Polukarov,_Yus Me, Rastorguyev, L. He, und Shevkun, I. G. 
(hioscow) 


Study of the magnetic properties and structure of 
cobalt - tungsten alloys deposited electrolytically 


PERIODICAL: thurnel fizicheskoy khimii, v. 36, no. 6, 1962, 1299-1505 


TEXT: he production of high-coercive coatings for magnetic recording 

hy electrodcporition of Co-. alloys was studied. sxperiments were 

made with two solutions. Solution 1 containing 12.5 g/l of cobalt 

sulfate, 39 g/l of sodium tungstate, 66 g/l of citric acid (pH = 7.1, 

70°C), yielded deposits with only low saturation magnetization and low a 
coercive force, in which the B_/B_ ratio was 0.05 - 0.1. These deposits 

had. crypto-crystalline surfaces Showing only indistinct radiographic 
reflexes. Solution 2, hich proved to be ideal, contained: 110 g/l of 
cobalt sulfate, 25 g/l of sodium tungstate, 200 g/l citric acid 

(pH = 9.1 - 9.8; addition of UH, OH). The coercive force of the deposits 
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3/076 /62/036/0G6/004 /011 
Study of the magnetic... 3101/3144 
increased with tne current, reaching a maximum of 500 - 6CO oersted at 
4100 - 150 ma/em?, pE = 9-4 - 9.8, and a cathode potential of 0.70-0.75 v. 
Slectron microscopic studies showed the surface to have oblong crystals. 
X-ray structural analyses provec the alloys ( -307 ¥) to be 
heterogeneous: they ecnsisted of a solid and often oversaturated 
solution of W@ in Co, and of the Cai phase. Fartial oxidation of cobalt 


\ 
+. s P . : 2 , A 
to Co? in the 4H , 08 medium, explains the increase in coercive force °- va 


when the electrolytes used were not freshly prepared. There are 
6 figures and 3 tables. The most important ‘english-language reference 
is: @T. R. Roar, J. 4. Bucklow, Trans. Inst. Metal. Finish, 32, 186, 


1954-55 


ASSOCIATION: akademiya nauk SSSR, Institut fizicheskoy khimii 
(Academy of Sciences USSR, Institute of Physical Chemistry) 


UBMITTED: September 27, 1960 
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3/076/62/036/009/001/011 
B101/B102 -— 


AUTHORS: Polukarov, Yu. Ms g,Gorbunova, K. M., and Bondar', V. Ve 
TMoscow) 

Some problems of the, alloy electrodeposition theory. Vill. 

Study of the dependence of copper alloy phase structure on 

the electrochemical conditions of deposition 


PERIODICAL: Zhurnal fizicheskoy khimii , v. 36, no» 9, 1962, 1870 - 1876 


TELAT: The electrodepesition of supersaturated solid solutions of lead, 
thallium, tin, or cadmium in copper from solutions of perchlorates (Pb-Cu, 
sn-Cu, Cd-Cu) or of sulfates (sn-Cu), or nitrates (Tl - Cu) was investigat- 
ed. In all cases, the deposition of Pb, T1, Sn, and Cd ‘started at more i 
positive potentials than sould correspond to the equilibrium potential of 
these metals, and the lattice constant of the copper was greatly expanded. 
The solid Sn-Gu solution contained more than 22% Sn, the lattice constant 
was 3.75.a, and at a cathode potential more positive than -130 mv tho 
Cu, on, phase (high-temperature 5 ~phase) was formed. The solid Cd-Cu 
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1003/1203 


AUTHOR : Polukerov, Yu. if. 
oer oe 


TITLE: Production of electroplated coatings with special ‘magnotic 
properties 


SOURCE: Elektrolitiches!:oye osazhdeniye splavov, Mosk. dom nauchno-tekh. 
propagandy. Moscow, Mashgiz, 1961, 57~75 . 
a 


« a : 
TEXT s This is a review of the progress achieved in the field of the electry- 
lytic deposition of both magnetically soft and hard alloys, supplemented by 
investigations carried out hy the author. The mechanism is discussed of the 
sletrodeposition from different electrolytes of nickel-cobalt and of cobalt- 
tungston alloys with a high coercive force, and also the influence of the compo- / 
sition, of the temperature ani of the pH of the electrolyte and of the current 
density on the physicochemical properties of the alloy. The crystal structure 
of Co-W alloys was determined from X-ray photographs and it 4s assumed that 
‘Co,W, an intermetallic compcund, is formed after the, deposit has been heated to 
600% - The production of geod magnetically soft alloys is more complex and has 
been less investigated. The author deposited iron-nickel alloys from electro- 
lytes containing either hydrochloric or sulfuric acid, and the lowest coorcive 
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AUTHORS: Polukarov, Yu. M., and Kuznetsov, V. A. (Moscox ) 


a ey i 


TITLE: "Aging" of wlectrolytic copper deposits 
PERIOLICAL: Zhurnal fizicheskoy kKhimii, v. 36, no. 11, 1962, 2382 ~ 2387 


TEXT; The structure and hehavior of copper deposits 2 - 10). thick were 
studied. Under the influence of additions of surface-active substances 
(thiourea, gelatin), comp:ex formers (scdium pyrophosphate, sodium cyanide, 
ammonium nydroxide), and anions (soa™, c107) to the electrolyte, and in 


Ses 


dependence on deposition time, current density, and temperature. Results: 
(1) with thiourea, the physical properties of copper deposit obtained from 
sulfuric acid solution desend on deposition temperature and tniourea con- 
centration. Deposits obtained at 25 - 40°C showed nearly constant 
resistivity; in those obtained at 15 - 200C it fell about 35 - 40% in the 
‘first few hours after electrolysis. Deposits obtained at 15°C showed an 
internal stress of about 140 kg/en?, which decreased after the current was 
switched off. Tnose obtained at 40°C had higher stress out showed no sub- 
sequent decrease. X-ray analysis confirmed that the structure of deposits 
Card 1/2 
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"Aging" of electrolytic copper deposits B101/3166 
ging p 


obtained at different temperatures was different. (2) The same behavior 
was observed with gelatin. (3) Deposits from sulfuric and perchloric acid 
Solutions behaved similarly. Without surface-active substances their 
resistivity remained constant. The same holds for cyanide, pyrophosphate, 
and ammoniacal solutions, dut the resistivity of a copper deposit obtained 
from perchloric acid solution in the presence of diethunol amine decreased 
47 - 50% within 24 hrs. Gonclusions: Surface-active agents cause con- 
sicerable lattice distortions end Stacking faults. Aging after tne current 
is switcned off is due to ordering, which takes about 24 hrs. If the ad- 
Sorption of surface-active substances can be reduced there will be less 
lattice distortion. There ere 4 figures and 1 table. 


ASSOCIATION: Akademiya nauk SSSR, Institut fizicheskoy khimii (Academy 
of Sciences USSR, Institute of Physical Chemistry) 


SUBMITTED: May 23, 196° 
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POLUKAROV, Yu.M.; GOREUNOVA, K.M.; BONDAR', V.V. 
Some problems in the theory of the electrodeposition of alloys. 
Part 7: Investigation of the phase structure of copper-bismuth 
alloys in reJation to the electrochemical conditions of their 
production. Thur .fizekhim, 36 no.8:1661-1666 Ag '62, 

(MIRA 15:8) 
1. Institut fizicheskoy khimii AN SSSR. 
(Bismuth-copper alloys) (Electrochemistry) 
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Certain problems in the theory of alloy electrodeposition. Part 1. 
Computation of the shift in fon-discharge potentials occuring with 
the loss to displacement energy during the formation of alloys. 

Zhur.fis.khim. 30 no.3:515-521 Mr '56. (MRA 9:8) 


1. Akademiya naul: SSSR, Institut fisicheskoy khimii, Moskva, 
(Alloys) (Electroplating) (Potential, Theory of) 
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POLUKAROV, Yu. 


Structure and magnetic characteristics of electrolytic deposits 
ferromagnetic netals and their alloys, 48 related to the con~ 
ditions of their formation. Part 2: A study of the magnetic 
charactistice and structure of cobalt electrodeposits. Zhur fiz. 
Khim, 34 no.1:150-156 Ja '60. (MIRA 13:5) 


1. Akademiya nauk SSSR. Institut fisicheskoy khimii, Moskva. 
(Cobalt--Magnetic properties) 
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POLUKAROV, Yu.M.; GORBUNOVA, K.M. 


Electrodeposition of alloys. Part 3. Conditions for nearing 

of metal deposition potentials at the expense of alloying 

energy (with English summary in insert). Zhur.fiz.khim. 

30 no.4:878-881 Apr. '56. (MLRA 9:9) 


1. Akademiya navk SSSR, Inetitut fizicheskoy khimii, Moskva. 
(Alloys) (Electroplating) 
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Theory of the electrodeposition of alloys. Part 6: Formation 
mechanism of supersaturated solid solutions and formation of two- 
phase systems during the electrocrystallization of alloys {with summary 
in English]. Zhur. fiz. khim. 32 no.#:762-768 Ap '58. 

(MIRA 11:6) 


1, Akademiya rauk SSSR, Institut fizicheskoy khimii, Moskva. 
(Alloys)  (Blectroplating) 
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137-58-4-7842 


Translation from; Referativnyy zhurnal, Metallurgiye, 1958, Nr 4 p 211 (USSR) 


AUTHORS: 


TITLE: 


Gorbunova, K.M., Popova. O.S., Sutyagina, A.A., Polukarov, 


Yu. M. en 


Mechanism of Growth and Structure of Precipitates of Metals 
Produced by Electrical Crystallization (Mekhanizm rosta i stro- 
yeniye osadkov metalla, voznikayushchikh pri elektrokristallizat~ 
sii) 


PERIODICAL: V sb.: Rost kristallov. Moscow, AN SSSR, 1957, pp 58-66 


ABSTRACT: 


Certain principles of the growth on the cathode of an electro- 
lytic ceil of deposits (D) of metal in the form of dense coatings or 
loose dendritic structures are examined. K. M.Gorbunova shows 
that when single crystals are formed, an increase in current I re- 
sults in the I1/2S-K ratio remaining constant because of the increase 
in the surface of growth. This latter results in a transition from 
growth. of the single crystal to the growth of multicrystalline D (a 
relatively high concentration of discharging ions occurs) or toa 
growth of dendritic D (a low concentration of discharging ions). 
Dense polycrystalline D grow when ZS-S is attained at the cathode. 
Subsequently, further increase in I can occur only when there 15 
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Mechanism of Growth and Structure (cont. ) 


a drop in the concentration of ions at the cathode. Ata given lI, the ion concen- 
tration at the cathode may prove to be close to zero: the maximum diffusion 
current is attained (MDC). Powder D form upon electrocrystallization under 
MDC conditions. The particles of the powder D are extremely fine dendrites, 
the angles between the branches of which are determimed by the crystallogra- 
phic nature of the metal. For -Zn powder, the angle is 60°. In dense crystal- 
line D the anisotropy of properties such as the magnetic, the linear compressi- 
bility, resistivity, thermal expansion, resistance to corrosion, etc., are de~ 
termined by texture (orientation of all the crystals of the Dina given crystal- 
lographic direction). The authors hold that in the case of D with crystals above 
a certain size and small internal stresses (IS), it is more accurate to regard 
texture as "growth texture, '' Texture comes into being as the result of com- 
petition between crystals of different orientations, as the ionic building blocks 
brought up to the growing crystals are put to use. The change in the texture 
axis with change in the conditions of electrolysis is explained by the change in 
the ratios of the growth rates in different directions. The unique adherence 

of the texture of Zn and Cd D to a 6th-order axis [ 0001] c on application of 
an alternating current, with the surfaces bounded not by apices but by the faces 
of the base, may be explained in terms of the concepts developed by Kaishev 
and Bliznakov. X-ray and magnetic studies have made it possible to determine 
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137-58-4-7842 
Mechanism of Growth and Structure (cont. ) 


that IS anisotropy exists in Ni deposits, and also that the IS of Ni is not directly 
related to the amount of occluded Hj. Introduction of brighténing agents in the 
bath leads to the formation of deposits not having the definite, clearly defined 


boundaries characteristic of crystals, and the D consist of rounded forms. 
O. P. 


1. Cathodes--Deposits--Structural: analysis 2. Metais--Crystallization--Struc- 
tural analysis 
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Electrodepos:tion of. hard magnetic alloys; preliminary report. : 
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Some problems in the theory of the electrodeposition of alloys. 
Part 4: Oscillogrvaphic study of the cathodic potential in the 
alloy deposition process [with summary in English]. Zhur. fiz. 
Khim, 31 no.10:2281-2287 0 '57. (MIRA 11:3) 
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AUTHORS : Poluzarcy, Yu. M., Gorbunova, k. H. 76 -32-£-5/43 

TITLE: Some Froblems Concerning the Theory of blectro-Depo- 
sition of Alloys (Nekotoryye voprosy teorii elektro- 
osazhdeniya splavov). 
VI. The Mechanism of the Formation of Supersaturated 
Solid Solutions and of Two-Phase Systems During the 
Electroorystallization of Alloys (VI. 0 mekhanizme 
obrazovaniya peresyshchennykh tverdykh rastvorov i 
d@vukhfaznykh sistem pri elektrokristallizatsii splavov) 


PERIODICAL: Zhurnal Fizicheskoy Khimii, 1958, Vol. 32, Nr 4, 


pp. 762-768 (USSR) 


ABSTRACT: after Jacobi (Reference 1) found the possibility of 
electrics copper and zine deposition the problem arose 
if the deposit was a mixture of the metallic crystals 
or an alloy. This problem was radiographically investi- 
gated; works by Nakamura (Reference 1), Kersten (Refe- 
rence 2), Roux and Cournot (Reference 3), Stillwell and 
Stout (Reference 4), Umanskiy and Layner (Reference 6) 

Card 1/4 Bechard (Reference 9), Raub and Krause (Reference 10) 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341910019-2" 


ZBEEROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341910019-2 


Some Problems Concerning the Theory of Hlectro- 76-32-£-5/43 
Deposition of Alloys. 

VI. The Mechanism of the Formation of Supersaturated 

Solid Solutions and of Two-Phase Systems During the 
Electrocrystallization of Alloys 


and by Raub and Engel (References 13, 16) are known in 
this connection, and they are explained in the present 
paper. As the problem mentioned in the title has never 
been examined until now and on the other hand might be 
--tant contribution to the prediction of alloying 
igated in this paper the 
phase on the 
the 


possible the cgetermination 

For this purpose investigations of the function of the 

deposition structure of the alloy on the magnitude of the 

cathode potential were carried out. From the experimen- 

tal part car be seen that three systems were used: copper- 
Card 2/4 silver, copper-lead, and copper-nickel- It was observed 
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-Deposition of Ailojs.- 

VI. The Kkechanism of the Formation of Supersaturated 
Solid Solutions and of Two-Phase Systens During the 
Electrocrystallization of Alloys 


that in the cese of electro-depositions which are located 
at cathoee potentials in the near of the potential of 
equilibrium (with lead) the formation of supersaturated 
solid solutions (of lead in copper) are to be expected, 
while in the case of depositions of alloys with higher 
chemical polarization at high current Gensities the forma- 
tion of two-phase systems can take place, also in systems 
which in equilibriua supply a continuous series of solid 
solutions. The deposition of the copper-nickel alloy is 
mentioned as example; here a solid solution scparates at 
low current densities, while at high current densities the 
excess voltage is so great that an own formation of nickel 
phase takes place. 

There are 3 figures, 1 table and 23 references, 7 of 
which are Soviet. 
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Some Problems Concerning the Theory of Hlectro- 76-52-4..5/ 43 
Deposition of Alloys. 

VI. The Mechanism of the Formation of Supersaturated Solid 
Solutions and of Two-Phase Systems During the Slectrocrystallization 
of Alloys. 


ASSOCIATION: Akademiya nauk SSSR Institut fizicheskoy khimii, Moskva 
(Institute of Physical Chemistry, AS USSR, Moscow) 


SUBMITTED: September 4, 1957 


2 


AVAILABLE: Library of Congress 


1. Alloys--Electrodeposition 2. Electrodeposition--Theory 
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76-10-16/34 
Polukarov, Yu.eM., Gorbunova, K.M. 


Some Problems in the Theory of the Electrodeposition of Alloys. 
IV. Oscillographic Study of the Cathodic Potential in the Al- 
loy Deposition Process. (Nekotoryye voprosy teorii elektroosa- 
zhdeniya splavov. IV. Ostsillograficheskoye issledovaniye poten- 
tsiala katoda v protsesse osazhdeniya splavov) 


Zhurnal Fizicheskoy Khimii, 1957, Vol. 31, Nr 10, pp. 2281-2287 
(USSR) 


It was the ourpose of the task to explain the dependence of the 
character o2 the cathode potential variation on the phase struc- 
ture of the forming alloy (continuous series of solid solutions, 
some solid solutions, formation of chemical compounds or eu- 
tectic mixture). The attention in the investigation was attract- 
ed by the solution of the question whether the ion discharge 
takes place simultaneously in both metals or subsequently and 

to which extent the type of the resulting deposition structure 
is connected withthe electrochemical characteristics of the 
process. It is shown that the ion discharge in the formation of 
silver-mercury and silver-cadmium alloys which occur at the ca- 
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Some Problems in the Theory of the Electrodeposition of Alloys. IV. Gzcillo- 


ASSOCIATION: 


SUBMITTED: 


AVAILABLE: 
Card 2/2 


graphic Study of the Cathodic Potential in the Alloy Deposition 
Process ; 


thode potentials which exceed the potentials of the ion dis- 
charges of the metal electronegative to the greatest extent 
siven in the solution, occurs simultaneously and not by means 
of a subsequent discharge process of the various ions. This 
detection agrees with the data of the radiographic analyses 
carried out by different authors. On the strength of the micro- 
scopic observation it is shown that the potential fluctuation 
found in some cases at the surface of the mercury is in the case 
of deposition of the silver-mercury alloy connected with the 
periodic dissolution of the O -phase of the alloy in mercury. 
There are 4 figures and 4 Slavic references. 


Institute for Physical Chemistry of the AN USSR 
(Akademiya nauk SSSR. Institut fizicheskoy khimii) 


September 4, 1956 


Library of Congress 
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POLUKAROV, Yu,M,.. (Moscow); GORBUNOVA, K.M. (Moscow) 
Sa nRMeIPISLRSS ott 


Some problems in the theory of the electrodeposition alloys. 

Part 5: An oscillographic investigation of the cathode potential 

in the deposition of alloys of the system copper ~- zinc, copper — 
lead and nickel - cobalt (with summary in English], Zhur, fiz. khim. 
31 no.l2:2 682-2689. D '57. (MIRA 11:4) 


1, Akademiya nauk SSSR, Institut fizicheskoy khimii, Moskva. 
(Alloys--Electric properties ) 
(Electroplating) 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341910019-2" 


AUTHCRS: 


TITLE: 


PERIODICAL: 


ABSTRACT: 


Card 1/3 


"APPROVED FOR RELEASE: 06/15/2000 


CIA-RDP86-00513R001341910019-2 


PaLUKAROV, YU M. 


Polukaroy, Yu... Gorbunova, K.M. 76-12-14 2/ 27 


Some Questions From the Theory on the Electro-Deposition of Alloys 
(Nekotoryye voprosy teorii elektroosazhdeniya splavov) 

V. Oscillographic Investigation of the Cathode-Potential During the 
Deposition cf the Alloy (Copper-Zinc, Copper-Lead, and Nickel- 
Cobalt Systems) (V. Ostsillograficheskoye 4ssledovaniye potentsiala 
katoda v protsesse osazhdsniya splava (sistemy med'-tsink, med'- 
gvinets i nickel' -kobal' t). 


Zrurmal Fizicheskoy Khimii, 1957, Vol. 31, Nr 12, pp. 2682-2689 (USSR) 


The following systems were investigated: Copper-zinc system (a system 
with some solid sclutiong and a considerable amount of mixture- 
energy), cozper-lead system (system of eutectic type), and the nick- 
el-cobalt system (continuous series of golid solutions). The method 
descrited in the previous work Ref. i was applied. The following 
was gtated: 1.) Potential-changes with a great period of osciilation 
within whici ogciliationa with a smaller period took place, were 
stated with the depositions of the oupper-Jead and nickel-cobalt 
alloys. 2.) I% was stated that the great periods of cathode-poten- 
tiei-change (with the deposition of nickel-cobalt- and copper-lead 
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Some Questions From the Theory on the Electro-Deposition 76-12-14 2/27 
of Alloys. V. Oscillograpliic Investigation of the Cathode- 

Potential During the Deposition of the Alloy (Copper-Zine, 

Copper-Lead, and Nickel-Ccbait Systems) 


alloys) cecerded on the oseiliograms, correspond to the time re- 
guired fer the formstion of a layer in the depositicn. 3.) In order 
to clarify the nature of the potential-oscilletions during the Pro- 
cess of depositions of allays, which is acoompanied by a process of 
hydrogen sepaxation, osglilograms for the process of hydrogen-ion- 
discharge on copper ard sine from & cyanogen solution were plotted. 
Tt wae shown in thig context that the eathode-potential with the dis- 
charge of hy@rogen-ions changes periodically. 4.) It was stated that 


the potentini osciliations with 2 small period at the deposition of 
gllovys depend on the process ef hydrogen-precipitation. 5.) No sub- 
stantial difference was Giecovered in the character of the change of 
the cathoge-potential Guring the process of 4on-discharge with for- 
maticn of ailoys which belong te the various types of equilibrium 
@legram:. There ave 5 figures, and 6 references, 5 of which are Sle- 
vic. 
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Me Ab A Ti wae ie Ft. fit. 
USSR/Physical Chemistry - Electrochemistry. B-12 
Abs Jour : Referat Zhur ~ Khimiya, No 6, 25 March 1957, 18706 
ee 
Author : Polu arov, Yu.saM., and Gorbunova, K.M. 
Inst : Khim, 1956, 71289 
Title : Some Problems of the Theory of Electroprecipitation of 


Alloys. II. Examination of the Displacement of Potentials 
of the Discharge of Ions When the Alloy is Being Formed. 


Orig Pub th. fiz. khimii, 1956, 30, No 4, 871-877 


Abstract : The authors investigated the possibility of utilizing 
the values, computed from thermochemical data and refer- 
ring to the displacement of a counterbalanced potential 
of an electronegative metal, for the energy of its inter- 
action with another metal, in order to solve the question 
of potentiais of ion discharge during the electroprecipi- 
tation of an alloy which precipitation is an unbalanced 
process. On the basis of electrochemical investigation 

in aqueous solutions and in molten electrolytes, it is 
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POLUKAROV, Yu.M.; GORBUNOVA, K.M. 

=. Electrodeposition of alloys. Part 2. Investigation of the shift 
in the 4onic discharge potentials during alloy inforgation (with 
English summary in insert). Zhur.fiz.khim. 30 no.4:871-877 Apr. 
56, (MLRA 9:9) 


1. Akademiya nauk SSSR, Institut fizicheskoy khimii, Moskva. 
(Alloys) (Electroplating) 
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s/02} 5, 090/008/8327051 . 
B156/B101 


AUTHORS: Gorbunova, K. N., Polukarov, Yu. Me 
TITLE: Electrocrystallization of alloys 


PERIODICAL: Referativnyy zhurnal. Khimiya, no. 8, 1962, 370, abstract 
8K180 (Sb. "Elektrolit. osazhdeniye splavov", M., Mashgiz, 
1961, 31-55) 


TEXT: The conditions under which electrolytic alloys of various phase 
structures are formed at the cathode are examined. The results of research 
carried out with the binary Cu-Bi, Cu-Pb, Cu-Tl, Cu-Sn, and Cu-Cd alloys 
obtained from perchloric acid electrolytes are given. Methods of 
investigating alloys obtained by electrodeposition are described. 

39 references. [Abetracter's note: Complete translation. | 
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S/137/62/000/004/ 145/201 
AQ60/A101 
Lo: 1G 0 
AUTHOR: Polukarov, Yu. M. 


TITLE: Production of 2oatings with special magnetic properties 


PERIODICAL: Referativnyy zaurnal, Metallurgiya, no. 4, 1962, 106, abstract 41648 
(V sb, "Elektrolyt. osazhdeniye splavov", Moscow, Mashgiz, 1961, 


Bt =° 15) 


TEXT; The article considers the deposition of coatings from magnetically 
rigid materials with high coercive force H,. The mechanism of formation of high 
coercivity coatings from Co-W alloys was studied in citric acid electrolyte. 

The possibility is demonstrated of obtaining high coercivity alloys on the Co-W 
alloy base, The compositicn of the electrolyte and the working schedule which 
make it possible to obtain deposits with H, 500 - 600 oersteds are cited. The 
structure of Co-W alloys is investigated. On the basis of magnetic and struc- 
tural investigations it is demonstrated that Co deposits obtained at sufficiently 
high cathode potentials corsist of a phase of a solid solution of W in Co (fre- 
quently oversaturated) and a phase of the chemical compound Cow. The value of 


Card 1/2 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341910019-2" 


"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341910019-2 


i = poat ! mg ee elf Sete et ae 


-  ALEKSEYEVSKIY, N.Ye.; EONDAR", V.V.; POLUKAROV, Yu.M. 


‘ : Jes “ 

Superconductivity of electrolytically See aan 160, 

alloys. Zhur. eksp.- 4 teor. fiz. 38 nol: faeah gi 
j fivicheskikh problem AN SSSR. 

Tay) (Copper-bismuth alloys--Electric properties ) 


APPROVED FOR RELEASE:..06/15/2000 .- -. CIA-RDP86-00513R001341910019-2" 
S/237/62/000/605/1 18/156 
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AUTECRS: Gorbunova, K, “4., Polukarov, Yu. M, 
ES Be 
TITLE: Electrocrystallization of alloys 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no, 5, 1962, 115, abstract 
(V sb. "Elektrolit. osazndeniye splavov", Moscow, Mashgiz, 1961 
31-56) 


TORL: The cependence of alloy structures on electrochemical paremeters of 


the process is analyzed theoretically and experimentally. There are 39 refer- 
ences, 


Ye, Layner hae 


fAbstracter's note: Complete translation] 
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Ns. TI ors. studied. the. fate of “aureace ‘Pecobbinatdon Sin various. 
gas media: n- samples of. ne type. Ge ‘subjected ‘to: electrochemical treatment. During °°. 
‘process: of washing in water,: the: samples were anodically. polarized so that) = 

ities present in the: water could ‘not: precipitate .out_on the Ge sure. 
value ofS. was. measured in air, in‘a vacuum of 1079-107! mm Hg, and in 
after heating at 120C.. Washing with ‘simultaneous. anodic polarization 

Les : ‘of. Ge to. ‘be 0 ained with « a low rate: of surface recoublaation., castes 
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